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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Application of 
Kunitoshi HAYASHI et al 
S. N. 

International S.N.: PCT/JPOO/04330 
Filed: 

International Filing. Date: 30 June 2000 
For: INK- JET IMAGING APPARATUS 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please make the following amendments to this application 
prior to examination thereof: 

In the Claims : 

Please amend claims 3-6, 10, 12 and 14 by replacing them 
with the like numbered claims hereinbelow. A marked up set of 
cla1^i>s is provided at the end of this document to illustrate the 
changes made for the Examiner. 

3. (Amended) The ink jet imaging apparatus according to 
claim 1, wherein the second circuit face follows the first 
circuit face by movement in a direction crossing the first 
circuit face. 
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4. (Amended) The ink jet imaging apparatus according to 
claim 1, wherein the first circuit face follows the second 
circuit face by movement in a direction nearly parallel to the 
second circuit face. 

5. (Amended) The ink jet imaging apparatus according to 
claim 1, wherein the second circuit face follows the first 
circuit face by movement in a direction nearly parallel to the 
first circuit face. 

6. (Amended) The ink jet imaging apparatus according to 
claim 1, wherein the apparatus comprises a contact base which has 
the second circuit face fixed thereon and follows the first 
circuit face by movement in the crossing direction, and 

a pushing member which is held at least between the second 
circuit face and the contact base and/or between the first 
circuit face and the printing head. 

10. (Amended) The ink jet imaging apparatus according to 
claim 6, wherein the contact base has a protrusion formed near 
the gravity center of the contact base and touching the carriage. 

12. (Amended) The ink jet imaging apparatus according to 
claim 6f wherein the carriage has a protrusion to touch the 
contact base at or near the gravity center of the contact base. 
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14. (Amended) The ink jet imaging apparatus according to 
claim 6, wherein the first circuit face or the second circuit 
face confronting the pushing member is flexible. 



The above amendments are presented in order to put the 
multiple dependent claims in non-multiple dependent format. 
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Respectfully submitted 
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MARKUP SHEETS OF CLAIM AMENDMENTS MADE HEREIN 

3. (Amended) The ink jet imaging apparatus according to 
claim 1 [or 2], wherein the second circuit face follows the first 
circuit face by movement in a direction crossing the first 
circuit face. 

4. (Amended) The ink jet imaging apparatus according to 
[any of claims 1 to 3] claim 1 , wherein the first circuit face 
follows the second circuit face by movement in a direction nearly 
parallel to the second circuit face. 

5. (Amended) The ink jet imaging apparatus according to 
[any of claims 1 to 4] claim 1 , wherein the second circuit face 
follows the first circuit face by movement in a direction nearly 
parallel to the first circuit face. 

6. (Amended) The ink jet imaging apparatus according to 
[any of claims 1 to 5] claim 1 , wherein the apparatus comprises a 
contact base which has the second circuit face fixed thereon and 
follows the first circuit face by movement in the crossing 
direction, and 

a pushing member which is held at least between the second 
circuit face and the contact base and/or between the first 
circuit face and the printing head. 

10. (Amended) The ink jet imaging apparatus according to 
[any of claims 6 to 9] claim 6 , wherein the contact base has a 
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protrusion formed near the gravity center of the contact base and 
touching the carriage. 

12. (Amended) The ink jet imaging apparatus according to 
[any of claims 6 to 9] claim 6 , wherein the carriage has a 
protrusion to touch the contact base at or near the gravity 
center of the contact base. 

14. (Amended) The ink jet imaging apparatus according to 
[any of claims 6 to 11] claim 6 , wherein the first circuit face 
or the second circuit face confronting the pushing member is 
flexible. 
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'o/p.l* 1 

SPECIFICATION 
INK- JET IMAGING APPARATUS 



TECHNICAL FIELD 

The present invention relates to an ink-jet type image-forming 
apparatus (hereinafter referred to as an "ink-jet imaging apparatus") which 
prints images by ejecting ink onto a recording medium. 

BACKGROUND TECHNIQUE 

Ink-jet imaging apparatuses for printing by ejecting ink onto a 
recording medium are known as a kind of output apparatus of computers 
and work stations. The ink-jet imaging apparatuses are generally 
provided with a printing head which has plural ink ejection outlets, a 
carriage which carries the printing head and is moved in reciprocation in a 
prescribed main scanning direction, and a delivery device which delivers a 
recording paper sheet in the direction perpendicular to the main scanning 
direction (the recording medium delivery direction, hereinafter referred to 
as a "sub-scanning direction"). 

In formation of an image on a recording paper sheet, the delivery of 
the recording sheet is temporarily stopped, and an ink is ejected through an 
ink ejection outlet with the reciprocating movement of the carriage in the 
main scanning direction in accordance with image signals to form one 
printing band portion of an image on the area of the recording sheet placed 
on an image formation zone confronting the ink ejection outlet. Then the 
recording paper sheet is delivered by a distance of one printing band 
breadth and stopped, and again an ink is ejected through an ink ejection 
outlet with the reciprocating movement of the carriage in the main 
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scanning direction in accordance with image signals to form another 
printing band portion of an image on the newly delivered area of the 
recording sheet on the image formation zone. By repeating the operation, 
an entire image is formed on the recording paper sheet. 

The printing head and the carriage have respectively a circuit face 

(circuit pattern) to transmit the image signals. The each of the circuit 
faces has plural electric connection points for electric connection. The 
pairing of the connection points of the one circuit face with those of the 
other circuit face is predetermined. Interconnection of the predetermined 
O pairs of the electric connection points enables precise transmission of image 

;S signals from the carriage to the printing head. Thus, in the ink-jet 

;1 imaging apparatus, on mounting the printing head onto the carriage, the 

P electric connection points of the circuit face formed on the printing head is 

:3 precisely connected with the electric connection points of the circuit face 

Q formed on the carriage, 

a In order to achieve precise electric connection between the electric 

' '"^ connection points of the printing head and those of the carriage, the 

printing head and the carriage are made with high precision. Thereby, by 
moimting the printing head onto the carriage, the electric connection points 
of the both parts will be electrically connected precisely. In recent years, 
with downsizing of the imaging apparatus, the carriage and the printing 
head are coming to be miniaturized. For the miniaturization, the densities 
of the electric connection point distribution on the circuit faces are made 
higher. Also, for improvement of the image resolution, the aforementioned 
densities of the electric connection points on the circuit faces are being 
increased. 

With such a higher density of the electric connection points, the 
contact points of the printing head and the carriage could be unprecisely 



interconnected even if the printing head and the carriage are produced with 
high precision. The unprecise interconnection may cause error in image 
signal transmission to restilt in incorrect ejection of the ink from the 
printing head, which lowers the image quality. 

DISCLOSURE OF THE INVENTION 

Under the aforementioned circumstances, the present invention 
intends to provide an ink-jet imaging apparatus in which the electric 
connection points of a printing head and those of a carriage are precisely 
interconnected even at a high density of the connection points. 

For achieving the above object, the ink-jet imaging apparatus of 
the present invention is provided with a printing head having a first circuit 
face having plural first electric connection points, and a carriage having a 
second circuit face having plxiral second electric connection points to be 
connected respectively to the first electric connection points, and forms an 
image by ejecting an ink firom the printing head with reciprocating 
movement of the carriage in a main scanning direction in accordance with 
image signals transmitted through the first electric connection points and 
the second electric connection points, wherein 

(1) one of the first circuit face and the second circuit face moves to follow the 
other circuit face; 

(2) the first circuit face may follow the second circuit face by movement in a 
direction crossing the second circuit face; 

(3) the second circuit face may follow the first circuit face by movement in a 
direction crossing the first circuit face; 

(4) the first circuit face may follow the second circuit face by movement in a 
direction nearly parallel to the second circuit face; 

(5) the second circuit face may follow the first circuit face by movement in a 
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direction nearly parallel to the first circuit face. 

The ink-jet imaging apparatus may be provided also with 

(6) a contact base which has the second circuit face fixed thereon and follows 
the first circuit face by movement in the crossing direction, and 

(7) a pushing member which is held at least between the second circuit face 
and the contact base, or between the first circuit face and the printing head; 

(8) the contact base may follow the first circuit face by movement in a 
direction nearly parallel to the first circuit face; 

(9) the contact base may be replaced by another contact base which has the 
first circuit face fixed thereon and follows the second circuit face by 
movement in the crossing direction; 

(10) the contact base may follow the second circuit face by movement in the 
direction nearly parallel to the second circuit face; 

(11) the contact base may have a protrusion formed near the gravity center 
of the contact base and touching the carriage; 

(12) the contact base may follow the first circuit face or the second circuit 
face by swing movement around the touching point of the protrusion 
touching the carriage as the center; 

(13) the carriage may have a protrusion to touch the contact base at or near 
the gravity center of the contact base; 

(14) the contact base may follow the first circuit face or the second circuit 
face by swing movement around the touching point of the protrusion 
touching the contact base as the center; and 

(15) the first circuit face or the second circuit face confironting the pushing 
member may be flexible. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic perspective view of a first embodiment of the 



ink-jet imaging apparatus of the present invention. 

Fig. 2 is a perspective view of a carriage with one printing head 
and its contact base demounted therefrom. 

Fig. 3 is a perspective view illustrating a carriage with one printing 
head demounted but with the contact base thereof mounted. 

Fig. 4 is a front view of a part of a circuit face formed on a carriage. 
Fig. 5 is a sectional view of an electric contact point portion of a flexible 
wiring. 

Fig. 6 is a rear view illustrating a back face of a printing head. 
Fig. 7 is a schematic side view of a carriage carrying a printing 

head. 

Fig. 8 is a perspective view of a pushing member. 
Fig- 9 is a perspective view of a carriage with one printing head 
and one contact base demounted therefrom. 

Fig. 10 is a rear view illustrating a back face of a printing head. 
Fig. 11 is a schematic side view of a carriage carrying a printing 

head. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will be explained below by reference to 
drawings. 

A first embodiment of the ink-jet imaging apparatus of the present 
invention is described below by reference to Fig. 1. 

Fig. 1 is a schematic perspective view of a first embodiment of the 
ink-jet imaging apparatus of the present invention. 

A plotter 10 has a platen 12 onto which a recording paper sheet P is 
delivered in the direction shown by the arrow X (sub-scanning direction). 
Above the platen 12, two guide rails 14 are provided in parallel to the platen 



12. Onto the guide rail, a carriage 16 is mounted through a slide bearing 
(not shown in the drawing). This carriage 16 can be driven in reciprocation 
(capable of scanning) by a motor (not shown in the drawing) and a belt 15 in 
the directions of arrows Y,T (perpendicular to the arrow X direction, an 
example of the main scanning direction in the present invention). The 
carriage 16 has four printing heads of 18K (black, not shown in the 
drawing), 18C (cyan), 18M (magenta), and 18Y Cr^llow) mounted thereon 
detachably. 

Each of the printing heads 18K, 18C, 18M, and 18Y has plural ink 
ejection outlets (not shown in the drawing). The ink ejection outlets 
confront an image-forming zone. An ink is ejected through the ink ejection 
outlets onto an area of the recording paper sheet P placed on this image- 
formation zone in accordance with image signals to form one printing band 
portion of an image. Thereafter, the recording paper sheet P held between 
a pinch roller 20 and a delivery roller 22 is delivered by the breadth of one 
printing band portion, and is stopped. Again, an ink is ejected through the 
ink ejection outlets in accordance with image signals with reciprocating 
movement of the carriage 16 in the arrow YjY directions to form a band 
portion of the image on the area of the recording paper sheet P newly placed 
on the image formation zone. By repeating such an operation, the entire 
image is formed on the recording paper sheet P. 

The aforementioned image signals are transmitted from the circuit 
face of the carriage 16 to the circuit face of each of the printing heads 18K, 
18C, 18M, and 18Y. The carriage 16 has four circxiit faces corresponding 
respectively to the four printing heads 18K, 18C, 18M, and 18Y. Each of 
the circuit faces has plural electric connection points. For example, the 
plural electric connection points on the circuit face of the printing head 18K 
correspond respectively to one of the electric connection points on the 
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carriage 16. The electric connection points on the circuit face of the 
printing head 18K are connected respectively to a predetermined electrical 
connection points of the circuit face of the cartridge 16. Other printing 
heads 18C, 18M, and 18Y are electrically connected in the same manner. 

In the present invention, even if each of the circuit faces has a large 
number of electric connection points per unit area (the density of the electric 
connection points is high), the electric connection points on the circuit faces 
of the printing head 18K, 18C, 18M, and 18Y can precisely be connected 
respectively to the electric connection points on the carriage 16 on mounting 
the printing heads 18K, 18C, 18M, and 18Y on the carriage 16. This is 
explained below. 

The structure of the carriage 16 is explained by reference to Figs. 

2-5. 

Fig. 2 is a perspective view of a carriage 16 with one printing head 
18K (black, not shown in the drawing) and its contact base demounted 
therefrom. Fig. 3 is a perspective view illustrating a carriage with one 
printing head 18K demounted but with the contact base for the printing 
head 18K mounted. Fig. 4 is a front view showing a part of a circuit face 
fixed to the carriage (carriage flexible wiring). Fig. 5 is a sectional view of 
one electric connection point of a flexible carriage wiring. In Figs. 2-5, the 
corresponding constitutional elements are denoted by the same reference 

numeral as in Fig. 1. 

The carriage 16 has a long flexible carriage wiring 30 which has 
plural electric connection points 30a. To the carriage 16, a plate-shaped 
contact base 40 is attached which fixes the tip portion (a portion shown in 
Fig. 4) of the flexible carriage wiring 30. One contact base 40 is attached to 
each of the printing heads 18K, 18C, 18M, and 18Y. Here, the printing 
head 18K is explained as an example, but the other printing heads 18C, 
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18M, and 18Y are the same. 

The carriage 16 has a receiving face 26 for receiving the printing 
head 18K as shown in Fig. 2. The contact base 40 is fixed onto the 
receiving face 26 as shown in Fig, 3. The contact base 40 has a protrusion 
40a (see Fig. 7) at the center of the face confronting the receiving face 26 
(reverse face). 

The receiving face 26 has, at its center, a hollow 26a for insertion of 
the protrusion 40a (see Fig. 7) of the contact base 40. The protrusion 40a 
of the contact base 40 is inserted into the hollow 26a to touch the bottom 
face of the hollow 26a at one point. In this state, the contact base 40 is in 
contact with the receiving face 26 through the protrusion 40a only. 
Therefore, the contact base 40 is swingable around the touching point as the 
swing center in the directions of arrows X, X', Y, Y, Z, and 71 (in all 
directions). The contact base 40 can be become slanted or paralleled 
relative to the receiving face 26. The arrow X,X' directions are 
perpendicular to the connection face 62 of the flexible head wiring 60, the 
direction being examples of the crossing direction. The directions of the 
arrows Y, Y, Z, and 71 are parallel to the connection face 62 of the flexible 
head wiring 60, the directions being examples of the directions nearly 
parallel to the second circuit face of the present invention. 

The receiving face 26 has four square holes 26b around the hollow 
26a as shown in Fig. 2. The four square holes 26b hook the nails 40b 
formed on the back face of the contact base 40 as shown in Fig, 7 as 
mentioned later. This hooking is loose. This hooking limits the swing 
movement of the contact base 40 around the protrusion 40a as the axis 
within a certain range. Accordingly, the position of fixation of the contact 
base 40 on the receiving face 26 is roughly limited preliminarily. Although 
the swing movement of the contact base is limited, the contact base is still 



swingable around the contact point in the directions of arrows X, X', Y, T, Z, 
Z' (in any direction). 

The connection face 32 of the aforementioned flexible carriage 
wiring 30 (an example of the second circuit face in the present invention) 
has plural spherical protrusions (electrical connection points 30a, an 
example of the second electrical connection point) of 0.5 mm in diameter D, 
and 0.2 mm in height H formed on the connection face 32 by a forming 
process as shown in Fig. 5. The base material of the flexible carriage 
wiring 30 is a polyimide of a thickness of about 0,1 mm. 

On the face of the contact base 40 (the face confronting the printing 
head 18K), two columnar protrusions (embossment) 40c are provided at the 
both end portions of the face in the arrow Y, T directions as shown in Fig. 3. 
The two columnar protrusions 40c are fit into the holes 30b of the flexible 
carriage wiring 30. This fitting decides the fixation position of the flexible 
carriage wiring 30 in the contact base. The protrusions 40c are fitted also 
into holes 50a formed on a pushing member 50 (see Fig. 8) mentioned later, 
which decides the position of fixation of the pushing member 50 on the 
contact base 40. 

At the lower end of the contact base 40, a protrusion 40d is 
provided which extends in the arrow Y, Y directions. Two holes 30c and a 
notch 30d formed at the tip end portion of the flexible carriage wiring 30 are 
fitted to the protrusion 40d. Thereby, the tip end portion of the flexible 
carriage wiring 30 is fixed at the lower end portion of the contact base 40. 
The aforementioned holes 30b, the two holes 30c, and the notch 30d decides 
the position of fixation of the flexible carriage wiring 30 on the contact base 
40. 

The printing head 18K and the flexible head wiring 60 (see Fig. 6) 
have respectively a clearance hole 19 (see Fig. 7) and clearance holes 60a in 
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order to prevent interference and collision of the protrusion 40c of the 
contact base 40 with the printing head 18K on mounting the printing head 
18K onto the carriage 16. Since the collision of the protrusion 40c of the 
contact base 40 against the printing head 18K can be avoided, the printing 
head 18K and the flexible head wiring 60 are not pushed by the protrusion 
40c, and are kept close to the contact base 40. Therefore, the connection 
face 62 of the flexible head wiring 60 is connected to the connection face 32 
of the flexible carriage wiring 30 stably at a uniform pressure. 

The external structure of the printing head, and the printing head 
moimted on the carriage are explained by reference to Fig. 6 and Fig. 7. 

Fig. 6 is a rear view illustrating a back face of a printing head. 
Fig. 7 is a schematic side view of a carriage carrying a printing head. Here 
the printing head 18K is explained as an example. The other printing 
heads 18C, 18M, and 18Y have the same structure. 

The flexible head wiring 60 is fusion-bonded to the back face of the 
printing head 18K (the face confronting the flexible carriage wiring 30). 
On the connection face 62 of the flexible head wiring 60 (an example of the 
first circuit face of the present invention), plural electric connection points 
60b (an example of the plural first electric connection points of the present 
invention) are formed to be connected respectively to the plural electric 
connection points 30a of the flexible carriage wiring 30. The base material 
of the flexible head wiring 60 is a polyimide of about 0.1 mm thick. 

On the side wall of the printing head 18K, two colxmmar protrusion 
(embossment) 18b, 18c are formed near the ink ejection face 18a (the face 
having the ink ejection outlets). The protrusion 18c is stopped by a 
stopping faces 16a, 16b (see Figs. 2 and 3) formed on the carriage 16. 
Therefore, on mounting the printing head 18K onto the carriage 16, the 
position of the protrusion 18c is decided in the directions of arrows X and Z 
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in Fig. 3. The protrusion 18b is also stopped in the same manner by the 
stopping faces (not shown in the drawing) formed on the partitioning wall 
16c (Fig. 2, and Fig. 3) of the carriage 16. Therefore, on mounting the 
printing head 18K onto the carriage 16, the setting position of the 
protrusion 18b is decided in the directions of arrows X and Z in Fig. 3. 

The shape of the stopping faces formed on the partitioning wall 16c 
are the same as those of the stopping faces 16a, 16b. The end face 18e of 
the protrusion 18b is energized by a spring (not shown in the drawing) fixed 
to the inside of the partitioning wall 16c to push the face 18d of the 
protrusion 18c against the stopping face 16d, which decides the positions of 
the protrusions 18b, 18c in the arrow Y,Y directions. 

The printing head 18K has a slant 18f at the top thereof for fixation 
of the printing head 18K to the carriage 16, and has a projection 18g a little 
below the slant 18f. 

The slant 18f is pushed by a pressing part 70a of a hook 70 
attached to the carriage 16 in the arrow X", Z directions as shown in Fig. 7. 
The hook 70 is attached to the carriage 16 to be turnable around an axis 70b. 
The lower end 70c of the hook 70 is caught by the upper end of a tension coil 
spring 72, and the lower end of the tension coil spring 72 is caught by a 
spring-catching peg 16e of the carriage 16. Thereby, the hook 70 is 
energized to turn clockwise in Fig. 7 around an axis 70b. 

The carriage 16 has a control face 16f to control the turn of the 
printing head 18K. On mounting the printing head 18K onto the carriage 
16, the projection 18g is pushed against the control face 16f. Thereby, the 
printing head 18K is prevented firom turning aroimd the protrusions 18b, 
18c in the anticlockwise direction in Fig. 7. That is, the projection 18g and 
the control face 18f cooperate to stop the turning of the printing head 18K. 

The protrusion 40a of the contact base 40 is explained by reference 
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to Fig. 7. 

The protrusion 40a is formed at the gravity center position of the 
contact base 40 with its tip rounded. The protrusion 40a is put into the 
hollow 26a formed at the center of the receiving face 26 as described above. 
The hollow 26a is a little larger in size than that of the protrusion 40a, so 
that the tip of the protrusion 40a comes into point contact with the bottom 
face of the hollow 26a. 

As described above, the protrusion 40a of the contact base 40 is 
inserted into the hollow 26a and is brought into point contact with the 
bottom of the hollow 26a, and simultaneously the connection face 32 of the 
flexible carriage wiring 30 is fixed to the contact base 40. On mounting the 
printing head 18K onto the carriage 16, the contact base 40 is pushed by the 
printing head 18K, which allows the connection face 32 of the flexible 
carriage wiring 30 to swing together with the contact base 40 in the arrow X, 
X', Y, Y, Z, 71 directions around the contact point and allows the connection 
face 32 to follow the connection face 62 of the flexible head wiring 60 (see 
Fig. 6). Therefore, if the connection face 62 is slant, the connection face 32 
comes to be slanted correspondingly. Consequently, the two connection 
faces 32, 62 come close at a uniform distance over the entire face to ensure 
the electric connection between the plural electric connection points 30a, 
60b. Thereby, the electric connection points 60b, 30a of the printing head 
18K and the carriage 16 are precisely connected electrically even if the 
density of the connection points is high. 

Between the flexible carriage wiring 30 and the contact base 40, a 
pushing member 50 made of rubber is held as shown in Fig. 7. The 
pushing member 50 pushes the connection face 32 of the flexible carriage 
wiring 30 against the connection face 62 of the flexible head wiring 60 to 
ensure further the connection between the plural electric connection points 
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30a of the flexible carriage wiring 30 and the electric connection points 60b 
of the flexible head wiring 60. 

The pushing member 50 is explained by reference to Fig. 8. 

Fig. 8 is a perspective view of a pushing member. 

The pushing member 50 has plural columnar protrusions 50d of 
about 1 mm diameter (outside diameter) on its both faces 50b, 50c (a face 
confronting the flexible carriage wiring 30 and contact base 40). Fig. 8 
shows only the protrusions 50d on the side of the face 50b. The plural 
protrusions 50d are placed respectively at the points corresponding to the 
plural electric connection points 30a of the flexible carriage wiring 30. The 
protrusion 50d of the pushing member 50 made of rubber respectively push 
the confronting electric connection points 30a against the corresponding 
electric connection points 60b (see Fig. 6) to ensure further the electric 
connection between the electric connection point 30a and the electric 
connection points 60b. 

A second embodiment of the present invention is described by 
reference to Figs. 9-11. 

Fig. 9 is a perspective view of a carriage from which one printing 

head 18K (black, not shown in the drawing) and one contact base therefor 

have been demounted. Fig. 10 is a rear view illustrating a back face of a 

printing head. Fig. 11 is a schematic side view of a carriage carrying 

printing heads. Here, the printing head 18K is taken as the example. 

However, the other printing heads 18C, 18M, and 18Y have the same 

f" . ■ 

structure. In these drawings, the corresponding constitutional elements 

are indicated by the same numerals as in Figs 1-8. 

In comparison with the first embodiment, this second embodiment 

is characterized by the absence of the hollow 26a (see Fig. 2) at the center of 

the receiving face 77 of the carriage 76, and the presence of a slant face at 
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the fitting holes 60c of a flexible head wiring 60 for fitting a protrusion 40c 
of the contact base 40. 

As described above, the contact base 40 has a protrusion 40a at the 
gravity center position thereof. The protrusion 40a has a rounded tip and 
is in point contact with the receiving face 77. On mounting the printing 
head 18K onto the carriage 76, the contact base 40 is pushed by the printing 
head 18K, which allows the contact base 40 to swing in the arrow X, X', Y, T, 
Z, 71 directions (in all directions). Thereby, the contact base 40 can become 
slant or parallel to the receiving face 77. 

With such swing of the contact base 40, the coimection face 32 of 
the flexible carriage wiring 30 moves in the arrow X, X', Y, Y, Z, TI 
directions to follow the connection face 62 of the flexible head wiring 60. 
Therefore, even if the connection face 32 is slanted, the connection face 62 
comes to be slanted correspondingly. Thereby the two connection faces 32, 
62 come close together at a imiform distance over the entire face to ensure 
the electric connection between the plural electric connection points 30a, 
60b. 

On mounting the printing head 18K onto the carriage 76, the 
protrusion 40c on the contact base 40 fits into the fitting hole 60c of the 
flexible head wiring 60. In this fitting, the connection face 62 of the 
flexible head wiring 60 is moved together with the contact base 40 in the 
arrow X, X', Y, Y directions to follow the connection face 62 of the flexible 
head wiring 60. Consequently, the connection face 62 of the flexible head 
wiring 60 confronts the connection face 32 of the flexible carriage wiring 30 
to ensure further the electric connection between the electric connection 
points 30a of the flexible carriage wiring 30 and the electric connection 
points 60b of the flexible head wiring 60. 

Each of the entrance portion of the fitting holes 60c, a slant face 
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60d is formed (chamfered). This makes smooth and sure the insertion of 
the protrusion 40c of the contact base 40 into the fitting hole 60c in 
mounting the printing head 18K onto the carriage 76. Thereby, the 
connection face 62 of the flexible head wiring 60 and the connection face 32 
of the flexible carriage wiring 30 are connected with each other precisely at 
the predetermined position, and the pressure of the contact between the 
coimection faces 32, 62 is kept uniform stably. 

Other embodiments are explained below. 

The connection face 32 of the flexible carriage wiring 30 and the 
pushing member 50 may be fixed, for example, to the printing head 18K, 
and the connection face 62 of the flexible head wiring 60 may be fixed 
directly to the contact base 40. Thereby, the same effects can be achieved 
as in the first and second embodiments. 

The protrusion 40a of the contact base 40 may be formed on the 
carriage 16, and the hollow 26a of the carriage 16 may be formed on the 
contact base 40. Thereby, the same effects can be achieved as in the first 
embodiment. 

The protrusion 40a of the contact base 40 may be formed on the 
carriage 76, and the protrusion 40a may be removed from the contact base 
40. Thereby, the same effects can be achieved as in the second 
embodiment. 

The flexible wiring which does not come into contact with the 
pushing member 50 (flexible carriage wiring 30 or flexible head wiring 60) 
need not be flexible. 

INDUSTRIAL APPLICABILITY 

In the ink-jet imaging apparatus of the present invention, the first 
circuit face and (or) the second circuit face moves to follow the other circuit 
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face, as described above. Thereby, the first electric connection points and 
the second electric connection points are mutually connected electrically 
precisely Consequently, they are electrically connected precisely, even if 
the densities of the first electric connection points and the second electric 
connection points are high. 

In the case where the first circuit face moves in a direction crossing 
the second circuit face to follow the second circuit face, the first circuit face 
can be moved following the second circuit face in the crossing direction to 
connect precisely the first electric connection points and the second electric 
connection points. Consequently, the first and second electric connection 
points are electrically connected precisely, even if the density thereof is 
high. 

In the case where the second circuit face moves in a direction 
crossing the first circuit face to follow the first circuit face, the second circuit 
face can be moved following the first circuit face in the crossing direction to 
connect precisely the first electric connection points and the second electric 
connection points. Consequently, the first and second electric connection 
points are electrically connected precisely, even if the density thereof is 
high. 

In the case where the first circuit face moves in a direction nearly 
parallel to the second circuit face to follow the second circuit face, the first 
circuit face can be moved following the second circuit face in the parallel 
direction to connect precisely the first electric connection points and the 
second electric connection points. Consequently, the first and second 
electric connection points are electrically connected precisely, even if the 
density thereof is high. 

In the case where the second circuit face moves in a direction 
nearly parallel to the first circuit face to follow the first circuit face, the 
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second circuit face can be moved following the first circuit face in the 
parallel direction to connect precisely the first electric connection points and 
the second electric connection points. Consequently, the first and second 
electric connection points are electrically connected precisely, even if the 
density thereof is high. 

In the case where the ink-jet imaging apparatus has the contact 
base which follows the first circuit face by movement in the aforementioned 
crossing direction and has the second circuit face fixed thereon, and a 
pushing member which is held at least between the second circuit face and 
the contact base, or between the first circuit face and the printing head to 
press the first circuit face and the second circuit face, the second circuit face 
fixed to the contact base follows the first circuit face, and the pushing 
member pushes the first circuit face and the second circuit face, whereby 
the electric connection points of both of the printing head and the carriage 
are connected more precisely. 

In the case where the contact base moves in the direction nearly 
parallel to the first circuit face to follow the first circuit face, the parallel 
movement of the contact base enables precise connection with a higher 
pressure between the electric connection points of the printing head and the 
carriage. 

Instead of the above contact base, in the case where the contact 
base fixing the first circuit face moves in the aforementioned crossing 
direction to follow the second circuit face, the contact base moving also in 
the crossing direction enables precise connection with a higher pressure 
between the electric connection points of the printing head and the carriage. 

In the case where the contact base moves in the direction nearly 
parallel to the second circuit face to follow the second circuit face, the 
movement of the contact base in the parallel direction enables precise 
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connection with a higher pressure between the electric connection points of 
the printing head and the carriage. 

In the case where the contact base has a protrusion near the 
gravity center of the contact base to contact the carriage, the protrusion 
placed near the gravity center of the contact base enables smooth movement 
of the contact base. 

In the case where the contact base is capable of moving around the 
point of touching of the protrusion to the carriage to follow the first circuit 
face or the second circuit face, the resistance against the movement of the 
contact base is low, which makes ready and precise the movement to follow 
the first circuit face or the second circuit face. 

In the case where the carriage has a protrusion to be in contact 
with the contact base near the gravity center of the contact base, the 
protrusion of the carriage is brought into contact with the gravity center of 
the contact base, which makes the movement of the contact base smooth. 

In the case where the contact base follows the first circuit face or 
the second circuit face by swinging around the touching point of the 
protrusion with the contact base as the swing center, the contact base can 
move with less mechanical resistance and is readily movable, which makes 
ready the movement of the contact base to foUow the first circuit face or the 
second circuit face. 

Further, in the case where either of the first circuit face and the 
second circuit face confronting the pushing member is flexible, the flexible 
circuit face can be bent by the pushing action of the pushing member, which 
makes ready and precise the electrical connection between the printing 
head and the carriage. 
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CLAIMS 

1. An ink-jet imaging apparatus which is provided with a printing 
head having a first circuit face having plural first electric connection points, 
and a carriage having a second circuit face having plural second electric 
connection points to be connected respectively to the first electric connection 
points, and which forms an image by ejecting an ink firom the printing head 
with reciprocating movement of the carriage in a main scanning direction in 
accordance with image signals transmitted through the first electric 
connection points and the second electric connection points, 

wherein one of the first circuit face and the second circuit face moves to 
follow the other circuit face. 

2. The ink-jet imaging apparatus according to claim 1, wherein the 
first circuit face follows the second circuit face by movement in a direction 
crossing the second circuit face. 

3. The ink-jet imaging apparatus according to claim 1 or 2, wherein 
the second circuit face follows the first circuit face by movement in a 
direction crossing the first circuit face. 

4. The ink-jet imaging apparatus according to any of claims 1 to 3, 
wherein the first circuit face follows the second circuit face by movement in 
a direction nearly parallel to the second circuit face. 

5. The ink-jet imaging apparatus according to any of claims 1 to 4, 
wherein the second circuit face follows the first circuit face by movement in 
a direction nearly parallel to the first circuit face. 
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6. The ink-jet imaging apparatus according to any of claims 1 to 5, 
wherein the apparatus comprises a contact base which has the second 
circuit face fixed thereon and follows the first circuit face by movement in 
the crossing direction, and 

a pushing member which is held at least between the second circuit face and 
the contact base and/or between the first circuit face and the printing head. 

7. The ink-jet imaging apparatus according to claim 6, wherein the 
contact base follows the first circuit face by movement in a direction nearly 
parallel to the first circuit face. 

8. The ink-jet imaging apparatus according to claim 6, wherein the 
contact base is replaced by another contact base which has the first circuit 
face fixed thereon and follows the second circuit face by movement in the 
crossing direction. 

9. The ink-jet imaging apparatus according to claim 8, wherein the 
contact base follows the second circuit face by movement in a direction 
nearly parallel to the second circuit face. 

10. The ink-jet imaging apparatus according to any of claims 6 to 9, 
wherein the contact base has a protrusion formed near the gravity center of 
the contact base and touching the carriage. 

11. The ink-jet imaging apparatus according to claim 10, wherein the 
contact base follows the first circuit face or the second circuit face by swing 
movement around the touching point of the protrusion touching the 
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carriage as the center. 

12. The ink-jet imaging apparatus according to any of claims 6 to 9, 
wherein the carriage has a protrusion to touch the contact base at or near 
the gravity center of the contact base. 

13. The ink-jet imaging apparatus according to claim 12, wherein the 
contact base follows the first circuit face or the second circuit face by swing 
movement around the touching point of the protrusion touching the contact 
base as the center. 

14. The ink-jet imaging apparatus according to any of claims 6 to 11, 
wherein the first circuit face or the second circmt face confronting the 
pushing member is flexible. 
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ABSTRACT 

A contact base 40 is pushed by the printing head 18K, when the 
printing head 18K is mounted onto the carriage 16. Thereby, the 
connection face 32 of the flexible carriage wiring 30 together with the 
contact base 40 follows the connection face 62 of the of the flexible head 
wiring by swinging movement arotrnd the touching point in the directions of 
arrows X, X', Y, Y, Z, and Z'. Therefore, the connection face 32 slants to 
follow any slanting of the connection face 62. Consequently, the two 
connection faces 32, 62 come close together over the entire faces to give 
precise electric connection of the electric connection points between the two 
connection faces. 
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